Abstract. This study examines the floristical composition and the distribution pattern of the ephemeral quillwort swards found in the Iberian Peninsula. A systematic review based initially on 120 phytosociological releves and using numerical analyses with classification (Euclidean distance and UPGMA and MISSQ) and ordination (principal component analysis -PCA) was carried out. Four groups corresponding to the following associations were recognized: ]unco pygmaei-Isoetetum velati, Peplido hispidulae-Isoeteturn delilei,]unco capitati-Isoetetum histricis, Isoetetum durieui. The study supports previous assumptions that, on the local scale within the Iberian Peninsula, temporary-pond plant-communities show greater diversity in western territories thus following the same pattern that occurs on the regional scale of the Mediterranean basin.
Introduction
Mediterranean temporary ponds are among the most original types of habitats in Europe (Council Directive, 92/43/EEC, 1992) . These ecosystems are known in other parts of the world as vernal pools (VPs) (BARBOUR & MAJOR 1977 . VP plant-communities are dominated by therophytes and ephemeral geophytes, which are highly specialized to withstand periods of flooding alternating with desiccation. The climatic factors contributing to the formation of VPs are present in Mediterranean climate regions such as the Mediterranean Basin, California, Chile, South Africa, and Australia where vegetation belonging to these habitats has been described (BRAUN-BLANQUET 1935 , RIVAS GODAY 1971 , HOLLAND & JAIN 1977 , HILL et al. 1996 , BLISS et al. 1998 , BRuLLo & MINISSALE 1998 , SAN MARTIN et al. 1998 . Within the Mediterranean Basin, VPs occupy a larger ayea and show a more diverse flora in the western parts.
One of the types of Mediterranean VP plant-communities that has attracted most attention from the point of view of biodiversity and conservation is the freshwater oligotrophic temporary ponds characterized by Isoetes (MEDAIL et al. 1996 (MEDAIL et al. , 1998 . These habitats occur from Portugal to the Near East, where they are found on non-calcareous substrates, which considerably reduces their potential area, particularly in the Eastern Mediterranean (QUEZEL 1998) . This work focuses on vernal pool Isoetes-based vegetation in order to gain more information about its niche and sociological context. This work continues the floristical and chorological isoetid vegetation revision of the Iberian Peninsula (IP) (MOLINA et al. 1999 ). Furthermore, an attempt is made to find support for the hypothesis that in the IP the patterns of regional diversity are repeated at a local level: that is to say that the greatest diversity in pond plant-communities is found in the west. The present paper also provides an answer to this hypothesis.
Data and methods
A set of 120 releves, made using field-survey methods according to BRAUN-BLANQUET (1979) was considered. They were made by different authors in the Iberian Mediterranean territories (Appendix 1). The abundance/dominance values of the 6-grade scale of Braun-Blanquet in the compiled raw table were transformed into a 0-9 ordinal scale according to VAN DER MAA-REL (1979) .
For data classification, the resemblance matrix between releves was calculated using the Euclidean distance. The samples were grouped by means of both the unweighted pair-group method using arithmetic averages (UPGMA) and the minimum increase of error sum of squares (MISSQ) method (SYN-TAX 5.0, PODANI 1993) . Releve groups were distinguished by comparing the two dendrograms obtained. Clusters composed of the same releves in the two dendrograms were considered. The basis for the final classification of the communities was 4 groups made up of 89 releves. In the next step, constancy values for species in the 4 releves groups were calculated, and diagnostic species for community types were distinguished in the conventional way. On the basis of diagnostic species, syntaxa were recognized and the syntaxonomical classification of communities was establishe<!. Principal Components analysis (PCA, CANOCO program, ter BRAAK & SMILAUER 1998) was used to identify patterns of ecological variation between the groups of releves determined by numerical classification. The association Junco pygmaei-Isoetetum velati has been widely cited in the south-western quadrant of the IP. This Mediterranean IberianAtlantic association has a number of differential species, as well as a different phenology when compared to other vicariant associations described in the north of the IP: Isoeto-Cicendietum Br. Peplido hispidulae-Isoetetum delilei Group 2 in Table 1 and Fig. 1b Group 2 is characterized by a high constancy of Isoetes setaceum and of the tall terophyte Pulicaria paludosa. There is a high frequency in the community of helophytic taxa such as Scirpus maritimus or Eleocharis palustris. Compared with the French localities where the association Pep lido hispidulae-Isoetetum setaceae was described, the Iberian communities include both a common (Myosotis sicula, Sisymbrella aspera) as well as their own (Antinoria agrostidea) Atlantic-Mediterranean element. This group forms part of habitats with a prolonged period of flooding and which are also capable of withstanding some eutrophization. 
Results

Syntaxonomical groups
Solenopsis laurentia IV
Centunculus minimus IV
Lythrum hyssopifolia IV
Lotus parviflorus I
Maguocarici-Phragmitetea species
Eleocharis palustris IT IV
Scirpus maritimus I IV
Glyceria declinata I IT
Littorelletea species
Baldellia ranunculoides ID
Helianthemetea species
Briza minor ID IV
Rumex bucephalophorus IT
Moenchia erecta I
Anthoxanthum ovatum IV I
Logfia gallica IT IT
Xolantha guttata IT IT
Ornithopus pinnatus IT IT
Tolpis barbata IT I
Trifolium campestre I IV Aira caryophyllea subsp. uniaristata
IV
Aira elegantissima IV
Other species
Lotus hispidus I ID
Ranunculus saniculifolius I III
Cynodon dactylon I IT
Hypochaeris radicata I IT
Montia fontana I IT
Trifolium glomeratum I IT
Linum bienne I IT
Leontodon taraxacoides I IT
Carex jlacca I I
Senecio vulgaris I I
Plantago coronopus I I
Agrostis castellana
+ IT
Polypogon maritimus III IT
Spiranthes aestivalis I IT
Parentucellia viscosa I II
Gastridium ventricosum IT IT 
Isoetetum durieui
Group 3 in Table 1 and Fig. Id This is characterized by the presence of [soetes durieui and by a high constancy of certain Iso et 0 -N a n 0 j u nee tea characteristic species such as ]uncus capitatus. Within the companion species of Helianthemetea some differential taxa may exist between the NE communities (e. g. Aira elegantissima, Table 1 ) and the SW communities (e.g. Anthoxanthum aristatum subsp. macranthum, see RUDNER et al. 1999) . The association Isoetetum durieui is found in small depressions in the land, on the banks of intermittent streams and in other areas where water is available most of the year but not in summer , FRANQuEsA 1995 .
Isoetetum durieui has been cited in the north-eastern quadrant of the Iberian Peninsula as well as in the south-western corner of the Iberian Peninsula. 
Ordination of the Isoetes vegetation
The ordination diagram obtained using PCA (Fig. 2) illustrates two main gradients. Axis 1 describes an altitudinal sequence between the amphibian habitats, which are flooded for a longer period (communities of I. velatum subsp. velatum and I. setaceum on the left half of the diagram) and the semi-terrestrial habitats, flooded for a shorter period (communities of I. durieui and 1. histrix on the right side of the diagram). Axis 2 mainly separates the lsoetes setaceum community due to its different floristic composition, which could be attributed to the more eutrophic conditions supported by this community.
Discussion
The group of Isoetes-based ephemeral vegetation contains 42 taxa characteristic to Isoeto-N anojuncetea. This figure correspond to approximately 45 % of those species characteristic to the class which are present on the Iberian Peninsula (RIVAS-MARTfNEZ et al. 2002) . From a phytogeographical viewpoint, they include the endemic element (Eryngium galiodes, Ranunculus longipes), the western Mediterranean element (Isoetes velatum subsp. velatum, lsoetes setaceum, Exaculum pusillum, Agrostis pourretii), the Atlantic-Mediterranean element (Isoetes histrix, Myosotis sicula, Sisymbrella aspera) and the Mediterranean element (Isoetes durieui, Lythrum thymifolia).
Soil type and topography are implicated as main factors determining the vegetation of vernal pools (HOLLAND & DAINS 1990) . The fact that the lsoetes communities are only found on non-calcareous soils explains that the first PCA axis was primarily related to the period of submersion: longer in the Isoetes velatum and 1. setaceum communities and shorter in the I. histrix and I. durieui communities.
The distribution of the four Isoetes species overlaps in the lP, occurring mainly in the western Mediterranean half, and to a lesser degree in the north-eastern Mediterranean quadrant (PRADA 1983) . The distribution of these communities provided by this work indicates that the western Mediterranean part of the peninsula, with four communities of lsoetes, shows a greater phytocenotic richness than the north-eastern quadrant of the Peninsula, which has only one. This distribution pattern can be explained by a combination of ecological factors in the Mediterranean Western territories of the Iberian Peninsula: Mediterranean climate with an Atlantic influence and siliceous soils. The amount of rainfall in western Mediterranean areas increases continuously from summer to spring (spring> winter> autumn > summer), in contrast to the Eastern Mediterranean basin where the Mediterranean rhythm of rainfall interrupts the filling from precipitation in win- ter and thus the efficiency of water storage (autumn> winter> spring> summer). Moreover, the greater extension of siliceous soils in the western part of the peninsula, and its characteristic orography (with basins running from east to west) appears to have favored the isolation of the basins and the formation of an endemic Iberian-Atlantic element.
